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Alerting Abstract JP A 

A copolymerisation catalyst comprises a catalyst component (A) of formula 
(I) . 

M = a group 4 transition metal; R1-R4 = H, 1-12C alkyl, alkenyl, alkoxy, 
aryl or aryloxy, or two or three of R1-R4 may form a ring; Y = C, Si or Ge; 
Z = N, P, C or Si which forms a sigma-bond with M; Q = N, P, S or 0 which 
has mutual interaction with M by its unshared electron pair but does not 
form a sigma-bond with M; XI, X2 , R5-R9 = H, 1-12C alkyl, alkenyl or 
alkynyl, alkoxy, aryl, aryloxy or halo, provided that when Z is trivalent, 
R7 is absent; n = 1-3. 

USE - As a polymerisation catalyst for the preparation of pseudo-random 
copolymer containing ethylene (98.6-53 mol%) and styrene (1.4-47 mol%) 
(claimed) . 

ADVANTAGE - The catalyst is easily prepared, has excellent thermal 
resistance and storage stability, and exhibits high activity over a wide 
temperature range. 
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(54) POLYMERIZATION CATALYST FOR 
COPOLYMER AND PRODUCTION OF 
COPOLYMER USING THE SAME CATALYST 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
catalyst excellent in heat stability when used in- 
dustrially and expressing high reproducibility in long 
range preservation stability and activity by combining 
a tetravalent complex of a group IV metal with a metal 
compound or a cation generating agent each having a 
specific structure. 

SOLUTION: This co polymerization catalyst contains 
(A) a complex expressed by the formula [M is a tran- 
sition metal of the group IV; the 5 membered ring is a 
(substituted) cyclopentadienyi; R 1 to R 4 are each H, a 
1 -1 2C alkyl, alkenyl, alkoxy or the like; Y is C, Si or Ge; 
Z is N, R C or Si; Q is N, 0 ? S orO; X 1 , ^and R 5 to 
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R 9 are each H, a 1-12C alkyl, alkenyl or the like; (n) is 
1-3 and corresponds to the valence of a bonded het- 
ero atom -1], preferably (B) an alkylaluminunoxy com- 
pound and/or (C) a cation-generating agent. 
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4, 4, 2~by**/l^*5^k 4, 4, 3-bU^ 
*7k\*3/;k 4, 4, 5-hy**;k\*3//k 5. 

5. l-hy**7UA>**7k 5, 5. 2-MJ*** 
*v*>7k 5, 5, 3-fU**7U^*y/k 5. 5, 

4- hU**7k\*3<7k 

[0 0 19] 1, 2, 3-MJ**/l<^*3<7k 2. 
3, 4~by>C*/l^*>7k 3, 4, 5-HJj**7P 

^*5/7k 1, 3, 4-hy**yk\*>7k 1.4. 

5~by**;W\*3<7k 2. 4. 5-hy.X*;^* 
>7k 1, 2, 5-hU**7l^*S/;k l, 2. 4- 
hy**7k\*^/k 1. l-if/Mfi^y;K 

2, 3, 3-x*7kX*7P 
^*>7k 4, 4-x*;k**7l^v*s,;k 5, 5-x 
*/k* *7l"\* 3^Vk 1 -X*A -2~* *;k\* 1/ 

)V. l~x^~3-^f-;^v^^. l-x^-4 

-^^/kV^i/^, 1 -Xf-;!/- 5--Xf t ;l'A k j^S/;k 
2-x^W- 1 -^^;k\^r^. 3 -x^;W- 1 

3-x^;l/-2-^f-;l^^^;K l. 
l-yxf>jKyf7k 2, 2-^x^;k^y^;k 

3, 3-yXf-^y^. 1, 2-^xf-;k^yf- 
1. 3-yxf-;^y^ % 2, 3-xxf*;l^<y 

f-;k 1, l-^f/^Dt/Kyf/l', 2, 2-jrff- 
;Protf;^y^;P. 1 2 -ro 

;Pn -r^;k 4 7r>7k l->f-iUyx;k 2-^ 
^y^yi/. 3-^f-;wy^. 4-^^y^k 5 
-^^y-;k 6-^f-^/^k 
/k l-x^*^^;k 2-x^ar^^;k 
[0 0 20] 3-x^;^7^. 4-x^;^^^ 

5-x^;^^^. 6-x^;^^^;k 1. 1 
-5/*f7M"?*/k 2, 2-x>^f-;^^^;k 3. 
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5. S-i/X+fr*?^ 6, f>-V**fcWf> 
;k 7, 7-y*?-/fc*?*;k 1, 2-^^/M"? 
*/k 1, 3-y*f-/fc*?*;k l, 
?fvk 1, 5-^>f-/k*?^-/k l, 
*?*;k l. 7-^*/kt?^k 2, 3 
;kt^*Jk 2, 4-5/*?7fc*?f7k 2, 
fvM"?f7k 2, 6 f7kt?f7k 2, 7-y 
**;k*?*;k 3. 4-5*****?*/^ 3,5- 
S^f-A^f-zk 3, 6->?*f-/fct*f-Jk 3, 7 
-S^f^M^zk 4. 5-y*f**?f-/k 4, 
6-yj**/M-?*/k 4. 7-5>**JM^*Jk 
5, 6-^?7k*7?-/k 5, 1-*J*+Mt9+ 



■Al-0 



R 11 

I 

A 1 - Q 



R 14 R 11 0 



;k n-^yfy/K n-Kri'/k 7i-;k 
)V S p-hU;k m-MJ;k *5/U;k ^x^-y/k 
2 r 6-y7f ;l/7 T-;K 2, 4, 6- h y^yk? 
x-;k 2, h^y7x-ik 2, 4, 6-b 

y*h*5/7xX/k 2, 6-yMyrnt>7x- 
;k 2. 4. 6-HJ^77ne;k7x:i;k 
;k o-4 VTP5}C^^7x^36 $ *H t fe*ii. 
[0021] M&ffcfr ( B ) <07/P$-^A;+*Mfc;£ 
»k LTilTfSHR^ (3) T*5*L4««r;k5->> 

its. 
[<fci l] 

/- R 1 1 



R 



Al-0 



r R 11 

I 

A I - 0 



R 



R 14 
I 

A 1 - R l * 



(3) 



8£T^bK&S* nlil-50iT^^a^^) 

[0022] mm ( c > m**y%m<7>Rm 

Ifcl 2] (BR15R16R17) Q 
A (BR16R16R17R18) n 

oTi>&<. ci^ci4^"C^n^yfl:ru-;H£ 

-4*-w>Wt**-r> ^^Tik^AcOA^yfcL 
Ttt4 »7 5 >i *rtt4 &7 AS* fctt*^# 

*f-*>*«i«»+l-4iO^I*^y^*0, A 
mtLXUZVit-VJ*. 2, 4-^-hn-N, N 

-yx^/i/r— y-^A. p-xM37~y-^A. 

2. 5~i/7nnr^»jy, p-^ho-N, N-S^ 
*/ya^A. N, N-y^f-^T 

-y-^A, *^/i^7x~/u7y*~»>A, n, n- 

^xf^kT-y-^A, 8-?nn*yy-^A. h ij 

^zkrv*— hyrotr/krv^-^A. hj 
x^ry^^Ju, hyr^ry^-^A, hy? 

x -;^;ktC^^y. bU7x^*^^A, 7 

y*~»*A s ^y^A. y^A. #y?A, -t^ 



a. #;u$^a. ^^^a. mtfmhiih. 

[0 02 3] 4fcR"^Ri 8 WKft*3iai. RtXT^a 
^yl, ryo^vS^bK^SSS^^WIkLT 
ttTWf*r*h*K yrot;k 7xx;k 
^;k p-h'J^k m-bU;k ^^U;k ^v-^y 
7k 2, 6-S^f7l-7x-/k 2, 4, 6-by^^ 
;^7x~;k 2, 6-y^h^y7x^k 2, 4, 6 
-fy^h^i/7x-;k 2. 6-yMy7DtVP7x 
-;k 2,4, 6-hy-f yrnt # ;l/7x-;k ^7^ 
;k o-4 y/a^^x^w ^7Wn7x 

-;IA>?7WD^>'y/k f h77W07x- 
zk xh57^nhy/k ^#*tf£*i£> 

[0024]-*. ( d ) m**>mmt 

Utts T/^^T/P^^^A^^T^^-^A^ 

hy^f-^r^s^A. byx^r^s^A, h 
y-f yy^r^5-^A, hy7x^;kr/t-s-? 

A. ^x^T^S^A^ny ^?^7;PS- 

)IT)\>*~*72»*:X*9uVY. x^;P7;U$-^A-fc 
x^n'JH, ^xf-zkr^S-^AtFy H % y-fy 
rf^r* 5 A t h y h\ h y ( 2 -x?-;kv* ^ 
7/U$-^A. (2-Xf^A^S^) 7;!^-^ 
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7^5 -^AM h\ #y*A7;l/5xnrA;vf 

by (t- 7>*>0 7/^X*>A;vf 1*94 
h\ hyxfTkf HJ9A7*5-9i^vf K54 h\ 

^yr^;H-hy^A7^5-»>AA^K7-fK. b 

"jxf-;Wh , J^A7A'S-*>AA-f b\ HJx 
h*x^hy^A7/l'5-*AA>f MJxf- 
;py?-*A7rt'$x>>A J M F54 m<D2mj±<7)& 

a. F 'jxf^7;^-W, hy^yy^;U7;^5- 

*>A % yXf;W^^?o!i F. S^f-Zl/TJl'S 

xf^^Sx^AHr^^oy F, yxf/^7;H- 
?At F U F\ 5/>f y7^7;l^Xi>At KU K*6« 
W£>*i&* ±fHHS«7;^y^JR^fet*« 

&§g*. ^Rj£S*S^fcT^$il5gf* (7-F 

[0025] ( E ) 0)T)V*)VTiV* y& 

J: tf/*fcli7Jl^7^# y JjfcfeWfc^ft^ft 

ft^it Lruwayf-^A^ft. irts^Fy^Aft^ 

ft. WM, «8vy* 

felt (A) fcffl#£;btfTffl^&£fciT£&. 
[ 0 0 2 6 ] £L i ft£ftaj|ft0|fc LTl±*f7P »J * 
i>a. x^y^A. n- rntr^y^A, >f yr 

Pf/HJ^A. n r/f-^yf^A, sec yfvP 

y**A. -fyyfvwy^A, t- r^/wy^A. 

n ^yf^yf^A, n ^*S^y*^A, 7x- 

/pyf^A. ^n^>;y'xz/i,yfr>A % m- hy 
;^y^»>A. p- hy^yf^A. *^y/py*9A, 
s^/i^syy^A, i/x^rsy yf">A. y 

F^y^A, XF3r>y^A, n-rD^y»J 
A. sec 7F*>-y?^A. t /h^y'JfT) 

A. 7x/^y'JfW, 4-y^7xy*^yf*^ 
A. ^Vy/WyiJfW, 4 -X^JUKyzs?],** 

[0027] hy^?vi^y^yf-^A. ^x?- 
;i-y ^ y y f-^ a , >-*y ^xf-^ 
a. hyxf-;^y;py^A. hy7xx^s/y^y 
^A^*«^-f^y^Afl:^ret)^t^ tNa 

ft^ft^»Mi:Lru^^^hy">A. xfvl^F 
y^A, n- rntf;^hy>>A. >fyrntr/w-Fy 

^A N n y^/^hy^A. sec yf/l.th'J') 



a, -fyyfvw-hy^A, t- ^w-f'J^a, n 
^yf-yi^Fy^A. n ^>7W-Fy?A. 7x 

r ! J v A v y/u's/j' vX~/i/-^ F y T /A s m 

- hy/w-hy^A. p- hy^fy^A. *^y;p 

[0028] &Kft&m<7>mm t ix\t* y * 
a. xf-;p#y«>A. n- roe^^A, >fyyo 

WD'JrA, n yfvl^y^A. sec y?7k# 

y^A. 4 yr?^y^A. t- rfwjw, n 

^y^^y^A. n M^I'tfy^A, f'j7x 

-;^^*y^A. 7x-wyw, 7x^xf 

;k*y^A. y^D^^y'XZWJW, m- by 

;Mry^A. P - hy;i/*y^A. ^>-y^y^A. 
^y*>A^7^^y^W^iil>. 
[ 0 0 2 9 ] #Z nft£»fc LT . yx*/HHft* t'X 

/*>">a x s/xfvi^y^s^A. ^y^pv^x 
^A. x&fr7W?ms*>J»* y^v^^^A 

roV->f F\ Xf;|/7^y^A^D7^f F\ xf-;^ 
/^y^AyD7^ h\ X^;I/^^^i>A^P^>f 
h\ 7x-;l/7^y^A/07>( b\ 7x^7^ 
yi)A^D7^H, t y^V^^A^P^-f 

K. t y^v^^T> A ^ ov ^ H^WttL 
[0030] ^tlfe^ffifcyf-^A^W Y % XV 

A;W K^>f K«W7^y (±H) 
tMJW7^s-*>A;w K^>f h\ ^y^A7;i/^ 
-^AA^f K^>f H s ^y^f-;W-hy»>A7^Sx 
^AyWF9^fh\ by (t- 7*K^) r^Sx^A 
H^-f h\ hyxf^hy^Ar;i^x^A;vf 
Fyj ^yy^;^hy^A7;i^Sx^Ay\>f F 
5>fh\ hyx^/k^by^AT/I^x^A/vf F^>f 
h\ hyxh^rx^by^A7;Pix»>Ay\^K7-f 
h\ h^xf^yf »>A7^$-^A/W F7^f Kf^ 

ft. JJM7/^y*Kft-&fti:«||7^Sxi>Aft 

[oo3i] xmiz&^xmithMzMmmmi 
(a) ^-efcs^^JK^^ftt (b> mnT)v* 

/U7^SX^A^^Wt^B5. (A) 
(C) *^T***f-*y|fc«H. ifcli (A) 

(B) mt (O 

(A) HtStb (B) jS^fc (D) W&rChh7A*AsT 
^S^Aft^ft, ifeii (A) fig^t (D)JS^T* 
47^r^7^S-'>Afl:^ft. 4fctt(A)j«»t 
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#b <B)j£#i (Ofifcfti (D)j&5h ifctt 

(A)^t (B)«^fc (omt (E)m. 

(a) ifca-t (b) (d) (E) 

(a) mt (e ) iK^wa^fcw* 1 ?. ijswa 

*.£b-£Tffl& (A) (B) (C) (D) (E) 

[00 32]«K(A)|jc*i: (B) j£#<0#* 
ifcffljfcJtli (A) : (B) =1 : 0. 0 1-1 : 1 00 
00. j|||t(A)j£^ <C)«a^*U4J««Jfc 
JtH(A) : (C) =1 : 0. 0 1-1 : 10 0, ffl£ 

(a) mt (v) mmzi^wmsmt 

(A) : (D) = 1 : 0. 0 1-1 : 1 00 0. fttJI 

(a) mt (e ) mmti^mmma 

(A) : (E) =1 : 0. 0 1-1 : 1 OOT'fcS. tt 

otfcftUU (A) (B) (C) (D) (E)**l-e 
*WH«»tJM*fc* /v-*<*(SPtS "J 77?-ftlZft 

Ji. -2CC-1 5 0-C^'ftJi-CJ)l.. **WOfi^ 

tiemwrcvft ^ ; b w\&)kh . 

[0033] mszfidvizimtfa&smb ixa- 

3 0 , C~2 6 0rt'fe»), #4U<«0*C-2 0 0X;-C 

j>&. j/t. m&iz&^xii. mm. 7)Uyme>*% 

'v*-*^, 7/l^y£tft^ttS&^*£?§J£i 
WWxy, ^ytfy, xf-zi-^y-fe'y, 3^#&m«9 

*B» f *w , &fi4. m^zm^^y-7-bLx 
tt, x^pyt^-fi^y^fti,ifji-?S)l.*«. 

a-t+frZI-Vy. ^*7xX/WXf-Wy^)3?#«|t* 



im^ttjffiati t (4^yv-afi) Kg] / [«& 

(A) S^lmo 1 ] =5 0 kg/1 mo 1-1000 
OOOOkg/lmo \m&<n#\)-?-Z$x.l£X'$) 
l>. *«Wfc:fc«t&ll^05Ky^-^«0^i:L 
Ttts Mi»f*^?SKT-feh>j!t«iltt<«7^ 

y m&LKTfvri-^vmmbKh&mmm 
txmi&*f):m-£x®m-%>im. mmm 

* ; t * . im*mmis®mm 1 hamse^* 

m#>xmi?>zbTt>?>. ifittf^xmomim 

[0034] 

Kmmizi^xMTtz**. 
im (a) 

(-&JSW1 ) 

[N- (N. H- i JX1->lX.1-Vy i J7$; ) 2, 3. 
4, 5~rh7.*T/W2, 4-v^Q^y^^xx^] 

n- (n, N-^^;wx^vyxrsy) 2. 3. 
4. 5-tK7^^W2. 4-v^o^y^^xy<7)^ 
& 

2. 3. 4. 7^1-2. 4-v^n^y^y 

[0035] 1. 2, 4. 5—fh5^f-;l'-l. 3- 
^^D^y^i^xyl3. 2mm o 1 £20 0m 1 Oj^ 
iPy^CAilS^^LJt. mThytVayy 
y80mi £ini, -4 0t:(c»aLfc. JS#t=5:^ 
n-y^;l-yf->>Al 3. 2mmo 1 £(9>o< Ok?iT 

L^. »§?sasaox:T'2^ig#L^. ;;^'^t 

*y';nny7>l 5mmo 1 £-^it^STL. — 
fFLfc. KtmrnftbrnfaVt+iVitlvuisyy* 
«ET^®*L, Ste«*£»fe. C*i£«EK9tJ: 

[0036] N- (N, N-y^f-yVxf-uyvTS 
y) 2. 3, 4. 5-fh7^f/l'2, 4-y^n^y 

N, N-x^r^Xf-W-y^TSyl 3. 2mmol£ 
l*fh7th'D75y40m l(C}g»t-4 O'CJ'C 
ftfllUfc. n-rr^yr^Al 3. 2mmol£3D 

i«hjs#. m&izmLimmLti. owzms 

I. jfe^S;Uc2, 3. 4. 5-Th7^r;P-2. 
4 - o^y ^ ^i-A'W t/Px y n v4 Y<n 
THF^S£jTFL^. l^JS#g^a{cMLlifta 

fftfc. Rmmmmu mh>my4 om i £jn 
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1. 3gsW»fchfc. 

[0037] [ N - < N . N - is* f/Ufl-' y > ! 7 5 
7) 2, 3, 4, 5-rK-5.*?-^2, 4-i^u^y 
?yxx;H ^x^i^oU b'co£j£ 
T i (thf)s C 1 3 <ry&i$L 
TiCl 3 2 0ramo l^Jg^f-I^y-THFgljS 

L, THF5:60m 1 JPi/S, ^An-ffc]K9fttt2 

^y^y-^BSfeftU:. (IR*7 0%) 
n-(n. N-^^/px^-uy^rsy) 2. 3, 

4. S—f^.**/^. 4-^D'<y^xX>'5. 
lmmo 1 N^xy 2 0ml KigSIU -4 0°C 
fc&JflU:. n-BuLilO. 2mmo 1 ^Jni.2^ 

V2 0mltiMk5-rtS^fcTi (thf) 3 Cl 3 
fcjni.ft. 1 5#&AgC 1 6mmo 1 fcflOi., 

niK. ztitmmi. «bw§^f-uv6 0mi 

[0038] (&m2) 

[N- (2-^71-^*^7 -f 7T— 'J H) 2, 3, 
4, 5— ft-5*f-^2, 4-^^D^^y'I-;P] 

N- (2-y7i-W^7< 77- U K) 2. 3, 
4, 5— fb5^f-il'2. 4-y?0^?y'xy^ 
)£ 

2-^'7i x/p* x 7 -r 7 7 x tj y<r&& 
2-3-K7X»jy22. 8mmol, y'7i-/P*X 
7 8mmo 1 . Pd (Ph 3 P) 40. 26 

g * h t>fr t#>m.mm Liz 2 0 0 m 1 ~> * y 7 rt£ 

^ttfz. T-fehxHJ/P30ml i*l 0ml fcjnih 
>Jx^-/V7$y3. 2m\ Ztott:. 

ntz. z<»mmTHF 5 0 m 1 ja§»u jsfja<o® 

item**:. J§«£S£U Bt/THF 3 0m 1 

ttS-tfc. ^a2r®^^y4 0mlt^i5IS-li-Na 

OH*$ire^L£<^^Jl£#J3'J. 

fc. isMiW^iii. rcojftKi«i2 0{5t*-C 

££fclSftfl:L8»fiffl*i:*->fc. (2. 6g). 1 

H-NMR, 31P-NMR«fc9B»Bre**;:i:fcfli 

[0039] N- (2-^'7x-Wa7^r-'J 
K) VHrfol'Vft/l, 3, 4. 5-rb5yf-;P2. 



2-: /7x-^7-(/7-li>'8. 2mmol£§i 
*rh5t Ho75y40m 1 fcitjBL-4 0*04^ 
iSJUc. n-T^/Uff-^AS. 2mmo 1 rfiiJX. i 

fc£j£U:2, 3. 4, 5-tYv^V-2, 4-v 
^n^y^i/xx/^y^j/ij^n?^ Kcothf 

it, mmsmt. sK*^xy4 0m 1 

hiz. 

[0 04 0]Ti (thf ) 3 CI, (OittfL 
TiCl 3 2 0mmo l^Jg-fby^^y-THFjg^ 

U THF£6 0m IMlfz. i?J*n-h$:W<)mi2 
O^IBKlllSiS^t. ^ttLfekfeaMftmiU ffit* 
iy7yX'2®mt1z. (JR*7 0%) 
[N-(2-x7x^^7W7- l J( ; ) 2. 3. 
4, 5— f h57>f-A-2, 4-y?n^y^yXZ;H 

N— (2->?7xX^*^7-fyr-UK) ^f-^v 
'J^2, 3,4, 5-rb5.*f-/P2. 4-y?D^ 
* vxy 5 . 1 mm o 1 £8fck NPxy 2 0 m 1 Kigfl? 
U -40*CC&aiLfc. n-BuLi 10. 2mmo 
l«ID*2*|BHIWUfc. ZtlZf>L>frtlib-7 8°CI,Z 
}^LWWxy2 0m 1 CtfiffcS-fcTfcofcT i (th 
f ) 3 C I 3 til**:. 1 5#&AgC 1 6mmo 1 £ 

tot* -wawu:. zmmnmi. mmtx* 
£«e«£HL*:. ^#-ty2 0m i rant, gam** 

[004 1] (£j£0B) 

(N-t-7'^UTSy) > ? y^;^ij^-2 > 3. 
4, 5— tV7*&)V2. A-l/9'0 J ^y9v^.y<n'^ 
& 

t-7*f-^TSy8. 2mmo 1 ZM&Thyt Hu7 
5y4 0m lK^»U-4 0T;i-e^aL)t„ n-7*f- 
/MJf-72,8. 2mmolS:aDi. l^SS^ ^fflt 

3, 4. 5-rh5y^-2, 4-^o^y^^'x 
-^Wf^'J/^n?^ KcOTHFMSrjTFL 

SSHL. i*wny4 0m l S:JDi^ayj-SiP8!l. iff 

[0 04 2]Ti (thf ) s Cl s 
T i C 1 3 2 0 mm o I ^WS-ffcy f-Uy-TH FjgfK 

SSSHSIUci/^Vy^'gfcri: o<s^^wys-s* 
ts THF£6 0m Itotte, x^o-h^SZ')Wt2 

^y^yX2^miiz. (W¥>7 0%) 
[ (N-t-7*^7$K) 5/*?-^y'M'-2. 3, 
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4. 5-rN5*f-/W2. 4->?D^^yI-*] 

( N - 1 - y^A-T 5 7 ) V* V il — 2. 3 , 
4, 5-rh9^f-^2. 4-y^n'<y?yxy5. 
lmmolfcibkhrtX^Omlfcr&j&U -40t 
fcJftaiLjt. n-BuLi 1 0. 2mmo 1 £tni.2l# 
RttffLft. wft£*£>*>ty>-7 8T;fc#a]LJ^x 
V2 0mlftMfc3'tirCiJt*£:Ti (thf ) a C l 3 
Cttifc. 1 5#&AgC 1 6mmo 1 fcjni. -Iftjg 
#Lfc. iilfcJIEftfflU K*SHbtf-P>6 0ml 
fclDifc. FiSftiWBfciaEftfflU:. ^W2 0m 

[00433 (jgkm i ) mmmmm. or? 
9 (2L*-v?v-7) *«gu vrrmzmm 
w&ifz. ht^ymmmmt. tttwuc2 8o 

t?*i*is«e. naxzuamzL. mm?>?mz 

(B) (RftiLTMMAO (j<f-/PT^Sy^1fy) £ 
20mmo im>&*. fr;S<SrtC91-/PXy2 8 0m 1 
■CV799t,zW&Lt:. Hat^f-PVS:9 2 0ml-t 
>ryy^LKMJi^2rff-?^*i:, 7 4 0ml £ 'J 7 
??rt(c8i&Lfc. U7^^£9 0-Ct»L, -PlCtc 

(A)j£#i:L-C [N- (N, N-^f-zkxf-pyy* 
7$/) 2, 3, 4, 5-rh5Xf-^2, 4-y?o 

Wlxy^£«K:? fra^PW*?- 

*»£«r-»fc. SSSL #y^-iS8te«K>*/- 
A4»T«HLj|f'Jv-iEIttLfc. * , 'JV-JRg{i4 2 
g. NMRai£J:0^ , J-7-4'^^^>'#4<i3 2w 

[0 044] (£l&e»l2)iggl*l£^3gSSISL 'J 7? 

9 (2L*-h?is-7) m&i. fm?y?, ur 
m nt 2 8 o m i vy? y v ? itz®. 5 $hb*efc 

KSttfc. UT^^£«EttjlBSE^^Wc (B) 
fi£# b IX MM A O £ 2 0 m m o l JT*>S* 'J 7 9 9 K 
^Uc. . ltt*rt*>M'Xy280ml*y7?5' 

csatfc. li«cx^py£9 2 0m l-y-yryy?' 
Llft§y*fe£fTo*:*t. y7?*rtfc*»Lfc. 'J 7 
??£90-C£»iU (A) jfcftil/t [N — 

{N, N-^^/Pxf-Wy^Sy ) 2. 3. 4, 5 
-Th^f-;P2. 4-j/^D^y?-;x-yH 

n y f 2 o u m o i <r> b/i-x.ymm^fm9 y 

Vt6kg/cra J (dniffigL xf-pyft&5--f y£jL 



9 S-UfX-Wm IX V -?-£!U!K Lfc. # U V-JRfi 
ti44g, NMRaj^iO^'J^-^xf-UvfrMli 

[0045] (H*tM3)iiart£a«iSSi^ V79 

9 (2L*-h9is-7) *$ru V79 9mm 
mitz. bfrx-yummimi* t««rtfc6oo 

7?;?I*|£$E. WMfclBflEfcU m9y9(Hlz 
(A)&fttlX [N — (N, N-S/jCf-rto:*!^ 
75/) 2. 3. 4, 5-Th5*f^2. 4-i^n 
/*y*x'x;i/i/| f#-Wy7o!JH20/<rao l<7) 
b^xMItt, ( B ) fijcfti: LTMMAO£ 2 Ommo 

/kry2 8 0mlT'y77*£f?i*Ut. liOfilKXf-U 

y£ 6 o o m i -txry y^utStiitf^fi 1 ofcjbt . 
V799?Uz : ®mLfc. V799£9 0T:lz]mL>)7 
^^Ifl/ytlOkg/cm! fcJnffift, Xf-l^ 
y{S&7>f y£ik*, J§?f£IIS&L.fc. a^(c#v^*- 
yjEtfTtfSfctfx M^JiStx^uyS-^t. Br 
^£«fe&tf4 6 04m££?T-?£. #'JV 

-jgjasrJse/ 9 s->i*t> V9m ixv jisdr l 

Jt. sK'J"?-JR*«4 2g. NMRSj«iO^'J-7-+ 
[00461 (Ktm 4 )*>£*> tAf^fi£L. l^flf^ 

«#l^(a) (b> tf&vm&mm^fcma <n 

tfeMl) tPI«^S«Tffo^. *fy7-iRfi»i4 5 
g, NMRffl^l0#'J-7-4>O^f-U>^S{i3 2w 

(mi5 ) ft^tJWWL. 1 rfl^ft^LTt 

(a) ( b ) &frei&&fazm\, xnma ( uss^ 2 ) 

tiaittco^rfe-CiT^. *fyv-iR*<±4 4g. nmr 
m%. X *) X l) v-^xf-W- y^-gli 3 9 w t %f& 1 
it. 

[0047] (IBfcM6) &&*ttf>fe£U ly^HI 

«#L^ (a) ( b ) mtffim^m^m^tzmm <n 
g. NMRajgio^yv-itx^x^wy-tfijissw 

(HigM7) (A)^fcLT [N- (2-y7x-^ 
*X7-<y7xiJK) 2, 3, 4. 5-fh7^f;l' 
2. 4-y^o^y^^x^] f?^A-/7oU H 

Uv-Kfitt3 7g. NMRSJ^iO^yv-tf^-?- 
P y&Ste 6 4 w t %?$> o . 
[0048] (mm) (A) Jfi^tLT [N- (2 

->-*7x-;P*^.7^y7xy H) 2. 3. 4, 5-r 
h7/f-^2, 4-i/9w^y9i?x.~)V\ +9~*7K 

V9uv Ym^tzm\t cmm) mmnrnx- 



(14) 
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-$cr>Xj-l> y^Mit 6 6 w t -J £ . 
\3%j«w)y/ v A ; mnc U i. l«- i ^ — 
*^7-f/T-UK) 2, 3, 4, 5— fF^f"^ 
2, 4-y?n^y?yx^] f^i^iy^D 1 ^ 
fcfH^fcfiWtt (WJ3) fcB8W>*8rWTofc. # 
yv-«aitt3 9 g, NMRiSl^i: OrKUV-^eOXf- 

[0049] (gJHHlO) (A)*»J:tT [N- 
(2-y'7i-;l-*X7^r- l JF) 2, 3, 4, 5 
-Th7>f-^2, 

■tjj**J9uV FfcJBVvfcHWi (^«M4 ) fclslltlo* 
STfr-ofc. ^'J-7-lRfi{i3 6g, NMR»SJ:0^ 

(SQfcWll) (A) LT [N— ( 2-^71- 

;P*X7^/T-y F) 2, 3, 4, 5— rYJtl-iV 
2, A-i/tTi't.Vfi/Z.-W +9~*7J>&9xxW 

•J?-JRftIi4 2g. NMR8l««J:"?^y-7-+cOX^ 
V->"&«(i:64wt%T'£>-5rt:. 
[00 50] (^SfeMl 2> <A)*fl-4:LT [N- 
(2-y7i-;W7^7-'JK) 2, 3, 4. 5 

arCffofc. *yv-JR«i39g. NMRSIJgJ:*)* 

[0051] (mm 1 3 ) ggrtSrMSJsasL y r 
om i -tyry y/ltM. sawsETTfttiU;. 

(B) |&fri:LTMMAO£l0mmo I . (D)J&fr 
t LT h 'J ^ S ->7A 1 0 mm o 1 fTfe&A* 
fhtWrtOl-;Uxy2 8 0m flzmktti. 
nmtx^f-uyt: 6 0 0ml iryry y^UftStfifeSr 
ffofc&i;, y7?*rtfc8i3iLfc. y r^^5:9 ox: 

fcMRU (A)^tLt [N— (N. N-x 

.X^/lXf-Uyj/75/) 2, 3, 4, 5-Th7^f- 

h 2 o /i m o i co h ;wx ymm*MM? y 9 fcfTt>& 
ttit^fuyisomit^su. yr^ 

^ifi/ynokg/cm' fcME®. xf-uy 

m&^Aytteh, mmmxiUz. m&z#w-¥ 
E&Ttf&&>* n&*w&izxi-i>yt:mi. m. 

6 0#m££*To£. MS®. #yv- 

sK'J -e-lRfi« 3 3 g » N M RfcUg J: 9#y V-*<DX 
f-U>-1f»±3 3wtXT*->fc. 

[0052] {mm 1 4 ) $m.mmmwmk. y r 



0m l^yryy/LJtft. saiWMETCISlU:. 
y7??i*i£8a. tWtffcSnEfcU UK*v?nfc 

(B) ^tLXMMA05l5mmol, (E)j£# 
fcUyVf^/^y^Smmo ltT^ji*. ft* 
!fW>M/Xy280m lTyTx-^K^t^. H« 

\zx&vy* 6 0 0mi -txry y^U^ftftfcff-? 
fc*t. yr^^rticwatfc. y7??£9ot:eiiii 

mi, OS'fc(A) j£#fcLT [N- (N. N-v'^f- 
;l/X^-vyi/'T5y) 2, 3, 4, 5~Fh9.Xf , A' 
2. 4-^i5'n'<.>^^Xd;H f-^^A^oy H 
20«mo 1 <Gh^X>*»£l!j«*y?fcfrfc&». 
^fi^I*|OXf-U>18 0mlT-^ML3t. V79?ft 
Jxfi/ytl0kg/cm' JcSnEESL x^vy^tjA 

T«ftft> *£*iiSfc:x?-b'y£-gfc|&U M^ffi^ 
«*>^* J A,6 0^S^£So7t. S-&^ #yv-j8« 

V-flXatt36g. NMRSJ^i O^'JV-^X^U 
y#»«3 0wt%TJ>-5^. 

[0053] (Sitt^ 1 5 ) &wmmm®&. yr 

(2L^--h^l^-y) SrftSt. 'JT^^rttrS 
0 m 1 vyr y y 7 1 Jtf*. 5 #ISIMfffTm Lfc . 

(C) ^tLT (C 6 F 5 ) 8 B0. 2mmo 1 fi*> 

ttsfrtf) K^xy 2 8 o m i t-y r ^ 
Ufc. P«(cxf-i^ys:6 0 0m iyy7Vy7l®ffi, 
tmtn^tehk, <)7??ftizimitz. V7??t 

90'ClwJP^t. « (A) rt^tUT [N- (N, 
N-^^WX^Vy^Tiy) 2, 3, 4. 5-rb 

?a'J F2 Ojumo 1 iOh/Uxy^jRSrJffili^y^Cfr 
^iiA. tfSWrtsOX^-Vy 1 8 0m 1 TI^jUL*:. U 
T?^xfi/>T'i0kg/cm' trinE^. xf- 
vymkvJyZtet). JWF*ffl»Lfc. 
-^EjFF*^^, S^+3iS(3Xf-WvSrft^L, 
BfSE^^* 5 ^ 6 0*a-&*ff-j]t. M^m. ^y 

-?-mw&mi* 9 j -n^-c9m y 1 eur t 
(nm-vy-smt 3 9 w t %-e* -5 . 

[0054] (HS£^16) (A)MtLt[N- 
(2-y'7i-M^7< /T— y K) 2. 3, 4. 5 
-rh7^-f^2, 4-y?n'<y?yX-;H f-^- 

wy?ou vim^tsMu (mmi 3 > ti3i«o 
£8reiT-?£. ^y-?-iRSJi3 1 g. nmrjs^o 
*y v-4«<ox^v y^ft« 5 8 w t %T'J> ojt . 

(S*HH17> (A) BK^tLT [N- (2-y'7iX 

;^7-r yrxy h) 2. 3, 4, 5-fh7>f^ 

2, 4-y?n^V^yXX/H f^a^i^ny K 



(15) 
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[0055) (9IK0)1 8) (A) Ifcfti LT [N- 
(2-^71-^7^7-^') 2, 3, 4, 5 
-rh7^f-;P2. 4-x^D^y^i/x^;p] f-^- 
^y'^O'J HifflV^JSWi (HWJl 5 ) fcPlttO 
*S£CfiH>fc. ^U-7-lRM«i3 5g. NMRSfegJ:*) 
W7-<p<7)Z?-uy-&mi 5 6wt%T*^3t. 
(ifc8HHl ) (A) )fcfti:LT [ (N-t-^WS 
F) :✓*;>« f-A-y 'J /k 2, 3, 4, 5— fhyXm- 
2. 4-^D'<>'?yx^] f ?^>>Ai/707-f 

HtfflVxWtWtt (DUHH1 ) kHIKeoJifitlT^fc. 
tfl>v-IRftti3 1g, NMRS!l!eJ:9jK'JV-4'0^ 
f-l' 5 4 w t %r* 

[0056] (lfc$!^2) (A)jfcfrfclT [ <N-t 
-7*f-/WT5H) 2, 3. 4. 5-r 

<ifclMW3 ) (A) jft#i:LT C <N-t -7**75 
F) 2, 3, 4, 5-rh^f-^- 

2, 4-x?o^^yX-;|/] f^nW^Q^-f 
FttBkxfcjaJMi (HSSS0I4 ) i:R»0*i&Cffofc. 
!KU-7~IR*{il 7g. NMRai^±O^UV-+o^ 



f-W 1 4 w t %X'h->fr . 

[0057] (1M5014) (A) fifcfriL? [ (N-t 

— 7-f-A'TS F) i-'-X ■f'/l-i'lf A\ 2, 3, 4, 5— t 

SrCf?-?*:. tfy?-!KSl;il2g» NMRjffl^J;!)*' 
'jv-tf^f-l- 2 lwt%t*ofc. 
UtlKWS) (A) fliftbVX [ (N-t-7f-;l/75 
F) ^-X^I/^y/K 2, 3. 4. 5-rF5.Xf7l'- 
2, 4~^^P'0^> ; xx:;H f?-W-/7u5-( 

tf'Jv-JRStel 2g. NMRffl^J;')^U-7-+m 

y#fi(i 2 1 w t %X-h->ti . 
(tt«SW6) (A) fifcftfcLT [ (N-t-7?W5 
F) i^Xf-ZPi/U/K 2, 3, 4. 5— f F^f-A- 
2, 4-y;a^y^ylx;H f^W^n?^ 

tflJ-?-JKili24g, NMRjfifcgJ: 

f-^y#ajsi Owt%ti>^. 

[0058] 

mwm%] *mnm&mtetm<7>&&i)<®%x' 



